US009255353B2

a2z United States Patent (10) Patent No.: US 9,255,353 B2
Kwon et al. 45) Date of Patent: *Feb. 9, 2016
(54) LAUNDRY MACHINE HAVING A DRYING (52) US.CL

FUNCTION CPC ......cc..... DOGF 29/005 (2013.01); DOGF 58/22
(2013.01); DOGF 58/04 (2013.01); DOGF 58/24
(71) Applicants:Ig Geun Kwon, Changwon-si (KR); (2013.01)

Sangwook Hong, Changwong-si (KR); (58) Field of Classification Search
Youngsuk Kim, Changwon-si (KR); CPC ... DO6B 1/00; DO6B 1/25; DOGF 58/00;
Hyunseok Seo, Changwon-si (KR) DO6F 58/20; F26B 19/00; F26B 21/00;
F26B 21/06
(72) Inventors: Ig Geun Kwon, Changwon-si (KR); UspPC ... 34/595, 601, 606, 610; 68/5C,5R, 19,

Sangwook Hong, Changwong-si (KR);
Youngsuk Kim, Changwon-si (KR);
Hyunseok Seo, Changwon-si (KR)

(73) Assignee: LG ELECTRONICS INC., Seoul (KR)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 14/173,928

(22) Filed: Feb. 6, 2014
(65) Prior Publication Data
US 2014/0150278 Al Jun. 5, 2014

Related U.S. Application Data

(62) Division of application No. 13/266,838, filed as
application No. PCT/KR2010/003406 on May 28,
2010, now Pat. No. 8,800,165.

(30) Foreign Application Priority Data

10-2009-0047192
10-2010-0044794

May 28,2009  (KR)
May 13,2010  (KR)

(51) Int.CL
DOGF 58/20 (2006.01)
DOGF 29/00 (2006.01)

(Continued)

530 320 450 540 600 500

68/20; 8/149, 159
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

1,593,678 A 7/1926 Statler
2,856,099 A * 10/1958 Frey .....cccovvvviiiviininnns 34/75

(Continued)

FOREIGN PATENT DOCUMENTS

CN 1179489 A 4/1998
CN 1208787 2/1999
(Continued)
OTHER PUBLICATIONS

Russian Office Action dated Aug. 29, 2014 (2011147482).
(Continued)

Primary Examiner — Stephen M Gravini
(74) Attorney, Agent, or Firm — Ked & Associates LLP

(57) ABSTRACT

The present invention relates to a laundry machine having a
drying function for drying an object to be dried, especially
clothes. In the laundry machine according to one embodiment
of the present invention, lint and the like that may be con-
tained in the hot air are removed by the filter, whereby the lint
and the like can be prevented from being piled on the duct.
Also, the filter is placed in a way that it is exposed into the tub,
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1
LAUNDRY MACHINE HAVING A DRYING
FUNCTION

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This present application is a divisional of U.S. patent appli-
cation Ser. No. 13/266,838 filed on Oct. 28, 2011, which is a
National Stage Application of PCT/KR2010/003406 filed
May 28, 2010, which claims priority to Korean Application
Nos. 10-2009-0047192 filed on May 28, 2009 and 10-2010-
0044794 filed on May 13, 2010, whose entire disclosures are
hereby incorporated by reference.

BACKGROUND

1. Technical Field

The present invention relates to a machine having a drying
function for drying an object to be dried, especially clothes.
The machine can be referred to as a laundry machine having
a drying function.

Examples of the laundry machine having a drying function
include a drying machine having a drying function only and a
laundry machine having a drying function together with a
laundry function of clothes. Also, an example of the laundry
machine includes a drum type laundry machine and a cabinet
type laundry machine depending on a structure or type,
wherein the drum type laundry machine dries laundry while
tumbling the laundry using a rotatable drum, and the cabinet
type laundry machine dries laundry by hanging the laundry
up.
2. Background Art
Examples of the laundry machine having a drying function
include a drying machine having a drying function only and a
laundry machine having a drying function together with a
laundry function of clothes. Also, an example of the laundry
machine includes a drum type laundry machine and a cabinet
type laundry machine depending on a structure or type,
wherein the drum type laundry machine dries laundry while
tumbling the laundry using a rotatable drum, and the cabinet
type laundry machine dries laundry by hanging the laundry
up.
Generally, a laundry machine having a drying function
according to the related art includes a tub receiving washing
water for washing. A drum where laundry is placed is rotat-
ably provided within the tub.

The drum is connected with a rotational shaft, and a motor
is used to rotate the rotational shaft.

The rotational shaft is rotatably supported through a bear-
ing housing provided at a rear wall of the tub. The tub is
connected with a suspension, and vibration of the drum and
the tub is absorbed by the suspension.

For a drying function, the laundry machine includes a
drying duct and a condensing duct. The drying duct is placed
at a top portion of the tub and is provided with a heater and a
fan therein. One end of the condensing duct is connected with
the tub, and the other end of the condensing duct is connected
with the drying duct.

Cooling water is supplied into the condensing duct to con-
dense water contained in the wet air. The wet air flows into the
drying duct after being condensed in contact with the cooling
water while flowing along the condensing duct. In this way,
the hot air returning to the drying duct is reheated by the
heater and then is supplied into the tub again.
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2

The above references are incorporated by reference herein
where appropriate for appropriate teachings of additional or
alternative details, features and/or technical background.

DISCLOSURE OF INVENTION
Technical Problem

An object of the present invention is to provide a laundry
machine in which a filter provided to filter lint and the like
from the hot air is automatically cleaned while it is being
driven.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

Solution to Problem

A laundry machine according to one embodiment of the
present invention can be placed in a way that a filter is exposed
into a tub.

A hot air outlet where the hot air is discharged may be
formed at a circumferential surface of the tub, and the filter
may be placed at the hot air outlet.

The filter may be placed around a circumferential surface
of' a drum. In this case, the filter can be cleaned by airflow
caused by rotation of the drum. If a rotational speed of the
drum is great, air velocity of the rotational airflow becomes
strong enough to clean the filter.

Meanwhile, lint and the like may be fixed to the surface of
the filter in a state that they are dried. In this case, water is
supplied to the lint to wet the lint. In case of a dehydrating
stroke or cycle, water drops are spouted out from wet laundry
through a through hole of the drum. The lint may be wetted in
a way that the water drops is in contact with the filter. If the
dehydrating stroke is carried out, the rotational speed of the
drum is high and the water drops may approach to the filter as
described above, whereby more excellent cleaning effect can
be obtained.

A device for supplying fluid to help to clean the filter may
be included. In other words, a filter cleaner may be added to
supply fluid to the surface of the filter. Additionally or alter-
natively, the filter may be cleaned by water stored in the tub
depending on a location of the filter. Namely, the filter may be
cleaned in a way that washing water or rinsing water inside
the tub approaches to the filter.

Meanwhile, the laundry machine according to one embodi-
ment of the present invention includes a drum, a drive assem-
bly for rotating the drum, and a suspension unit for reducing
vibration of the drum.

The drive assembly includes a rotational shaft connected to
the drum, a bearing housing rotatably supporting the rota-
tional shaft, and a motor connected to the rotational shaft. In
this case, the motor may be connected with the rotational
shaft directly or indirectly.

The suspension unit includes a radius bracket and a shaft
bracket.

The radius bracket could be a bracket extended from the
bearing housing to the location spaced apart in a radius direc-
tion based on the rotational shaft. The shaft bracket could be



US 9,255,353 B2

3

a bracket extended from the bearing housing to the location
spaced apart in a shaft direction.

Meanwhile, the tub receiving the washing water may be
provided fixedly, or may be supported through a flexible
support structure such as the suspension unit. Also, the tub
may be supported at a middle level between the level sup-
ported by the suspension unit and the level supported fixedly.

In other words, the tub may be supported flexibly at the
same level as the suspension unit, or may be supported more
rigidly than the suspension unit. For example, the tub may be
supported by the suspension unit, may be supported by a
rubber bushing that can give flexibility to movement although
not more flexible than the suspension unit, or may be provided
fixedly.

Examples of the tub supported more rigidly than the sus-
pension unit will be described in more detail.

First of all, at least a part of the tub may be formed in a
single body with a cabinet. For example, the tub and the
cabinet can be formed in a single body by injection molding.
Inmore detail, a front portion of the tub and a front portion of
the cabinet may be formed in a single body by injection
molding.

Second, the tub may be supported by being connected to a
screw, a rivet, or a rubber bushing, or may fixedly be sup-
ported by welding, adhesion sealing, or the like. In this case,
such a connection member has rigidity greater than that of the
suspension unit for an up and down direction of the drum,
which corresponds to a main vibration direction of the drum.

The aforementioned tub could be extended within the pos-
sible range of the space where it is provided. In other words,
the tub can be extended in a way that it approaches to a wall
or frame (for example, left side or right side of the cabinet)
that limits left and right sizes of the space, in at least left and
right direction (direction horizontally crossing the shaft
direction when the rotational shaft is placed horizontally). In
this case, the tub may be formed at the left or right wall of the
cabinet in a single body with the cabinet.

Relatively, the tub may be formed to be nearer to the wall or
frame than the drum in the left and right direction. For
example, the tub may be spaced apart from the wall or frame
at an interval less than the interval with the drum by 1.5 times.
Inastate thatthe tub is extended in the left and right direction,
the drum may also be extended in the left and right direction.
And, if the left and right interval between the tub and the drum
is small, the drum can be extended in the left and right direc-
tion as much as the left and right interval. In reducing the left
and right interval between the tub and the drum, left and right
vibration of the drum may be considered. If the left right
vibration of the drum is small, a diameter of the drum can be
more extended. Accordingly, a suspension unit that reduces
the vibration of the drum can be formed with rigidity in a left
and right direction, which is greater than rigidity in the other
directions. For example, the suspension unit may be formed
with maximum rigidity of displacement in a left and right
direction, which is greater than that in the other directions.

Also, unlike the related art, the suspension unit may
directly be connected with the bearing housing that supports
the rotational shaft connected with the drum, without through
the tub.

At this time, the suspension unit includes a bracket
extended in the shaft direction ofthe rotational shaft. And, the
bracket may be extended towards the front where a door is
placed.

Meanwhile, the suspension unit includes two suspensions
spaced apart from each other in the shaft direction of the
rotations shaft.
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Also, the suspension unit may include a plurality of sus-
pensions formed below the rotational shaft to standing-sup-
port their support object (for example, drum). Alternatively,
the suspension unit may include a plurality of suspensions
formed above the rotational shaft to hang their support object
up thereon. These cases correspond to the case where the
suspensions are only provided below or above the rotational
shaft.

The center of gravity of a vibration body that includes a
drum, a rotational shaft, a bearing housing, and a motor can be
directed towards the motor based on at least the center of a
length direction of the drum.

At least one suspension may be placed at the front or rear of
the center of gravity. Also, one suspension may respectively
be placed before and after the center of gravity.

The tub may have an opening at the rear portion. A drive
assembly that includes a rotational shaft, a bearing housing
and a motor may be connected with the tub through a flexible
member. The flexible member may be sealed to prevent the
washing water from flowing out through the opening of the
tub and allows relative movement of the drive assembly for
the tub. This flexible member is formed of a flexible material
that enables sealing, for example, a gasket material such as a
front gasket. In this case, the flexible member may be referred
to as a rear gasket corresponding to the front gasket. Connec-
tion of the drive assembly of the rear gasket can be made ina
state that it is rotationally restrained for the rotational direc-
tion of the rotational shaft. For example, the rear gasket may
directly be connected to the rotational shaft, or may be con-
nected to an extension portion of the hearing housing.

Furthermore, a portion of the drive assembly, which is
placed at the front of the connection portion with the rear
gasket and can be exposed to the washing water within the
tub, may be formed in a way that it is prevented from being
corroded by the washing water. For example, the portion of
the drive assembly may be coated, or may be surrounded with
a separate part (for example, tub back) made of a plastic
material. If a portion of the drive assembly, which is made of
ametal material, is provided, the portion is not exposed to the
water directly, whereby it can be prevented from being cor-
roded.

Moreover, the laundry machine may not include the cabi-
net. For example, in case of a built-in laundry machine,
instead of the cabinet, a space where the laundry machine will
be placed may be provided by a wall structure. In other words,
the laundry machine may be made in a type that it does not
include a cabinet constituting appearance independently.
However, in this case, a front side may be required.

Advantageous Effects of Invention

In the laundry machine according to one embodiment of
the present invention, lint and the like that may be contained
in the hot air are removed by the filter, whereby the lint and the
like can be prevented from being piled on the duct.

Also, the filter is placed in a way that it is exposed into the
tub, whereby the filter can be cleaned automatically while the
laundry machine is being driven.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
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porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is a partial assembly perspective view illustrating
the first embodiment of the present invention;

FIG. 2 is a diagram illustrating a tub and a drying module
of the first embodiment;

FIG. 3 is a partial sectional view illustrating a hot air inlet
of the first embodiment;

FIG. 4 is a diagram illustrating the inside of the tub;

FIG. 5 is a partial sectional view illustrating a filter assem-
bly placed at a hot air outlet;

FIG. 6 is a diagram illustrating a filter assembly;

FIG. 7 is a diagram illustrating a wire filter at the left and a
mesh filter at the right;

FIG. 8 is a diagram illustrating that washing water striking
a collision surface and is spread over;

FIG. 9 is a diagram illustrating that washing water is spread
over through a shower nozzle and supplied into a filter;

FIG. 10 is a diagram illustrating that a filter is projected to
an outer circumference of a drum in a radius direction;

FIG.11is adiagram illustrating a circulating passage of the
hot air;

FIG. 12 is a diagram illustrating the second embodiment of
the present invention; and

FIG. 13 and FIG. 14 are diagrams illustrating the third
embodiment of the present invention.

MODE FOR THE INVENTION

Hereinafter, the preferred embodiments of the present
invention will be described with reference to the accompany-
ing drawings. Wherever possible, the same reference num-
bers will be used throughout the drawings to refer to the same
or like parts.

FIG. 1 is a partial exploded perspective view illustrating a
laundry machine according to the first embodiment of the
present invention. FIG. 1 briefly illustrates a whole structure
of the laundry machine according to the first embodiment of
the present invention, and some parts may be omitted in FI1G.
1. Also, the laundry machine of FIG. 1 is a laundry machine
having a drying function, in which a drying function and a
washing function are provided. In this embodiment, a con-
densing chamber is a tub.

In the laundry machine according to the first embodiment
of the present invention, a tub is fixedly supported to a cabi-
net. The tub includes a tub front 100 constituting a front
portion and a tub layer 120 constituting a rear portion.

The tub front 100 and the tub layer 120 can be assembled
by a screw, and form a space therein to receive a drum. The tub
layer 120 has an opening at the rear. The tub layer 120 is
connected with a rear gasket 250 at a portion where the
opening is formed, wherein the rear gasket 250 is a flexible
member. The rear gasket 250 may be connected with a tub
back 130 at an inner portion of a radius direction. The tub
back 130 is provided with a through hole at the center,
through which a rotational shaft passes. The rear gasket 250 is
formed flexibly in such a manner that vibration of the tub back
130 is not transferred to the tub layer 120.

The rear gasket 250 is connected with the tub back 130 and
the tub layer 120 and sealed, so that washing water in the tub
does not leak out. The tub back 130 is vibrated together with
adrum when the drum is rotated. At this time, the tub back 130
is spaced apart from the tub layer 120 at a sufficient interval so
as not to interfere with the tub layer 120. Since the rear gasket
250 can be varied flexibly, it allows relative movement of the
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6
tub back 130 without interference with the tub layer 120. The
rear gasket 250 can have a curved portion or folding portion
252 that can be extended at a sufficient length to allow such
relative movement of the tub back 130.

The tub has an inlet at the front thereofto put laundry in and
out. At the front portion of the tub, where the inlet is placed,
a front gasket 200 may be provided to prevent washing water
from leaking out through the inlet, prevent laundry or other
foreign substances from flowing between the tub and the
drum, or carry out other function.

The drum includes a drum front 300, a drum center 320,
and a drum back 340. A ball balancer may be provided at the
front and rear portions of the drum, respectively. The drum
back 340 is connected with a spider 350. The spider 350 is
connected with a rotational shaft 351. The drum is rotated
within the tub by a rotational force transferred through the
rotational shaft 351.

The rotational shaft 351 is connected with a motor through
the tub back 130. In this embodiment, the motor is connected
with the rotational shaft. In other words, in this embodiment,
the motor is directly connected to the rotational shaft. In more
detail, a rotor of the motor is directly connected with the
rotational shaft 351. A bearing housing 400 is fixed to a rear
surface 128 of the tub back 130. The bearing housing 400
rotatably supports the rotational shaft 351 between the motor
and the tub back 130.

A stator 80 is fixedly provided in the bearing housing 400.
The rotor is placed to surround the stator 80. As described
above, the rotor is directly connected with the rotational shaft
351. The motor is an outer rotor type motor, and is directly
connected with the rotational shaft 351.

The bearing housing 400 is supported from a cabinet base
600 through a suspension unit. The suspension unit can
include a plurality of brackets connected with the bearing
housing. The plurality of brackets can include radius brackets
430 and 431 extended in a radius direction and shaft brackets
440 and 450 extended in a front and right direction or a
rotational direction of the drum.

The suspension unit can include a plurality of suspensions
connected with the plurality of brackets.

In this embodiment, the suspensions include three vertical
suspensions 500, 510 and 520 and two tilt suspensions 530
and 540 tilted for the front and rear direction. The suspension
unit is not fully fixed to the cabinet base 600 but connected
with the cabinet base 600 to allow elastic deformation at a
certain level, thereby allowing front and rear movement and
left and right movement of the drum. In other words, the
suspension unit is elastically supported to allow rotation in a
front and rear direction and a left and right direction for a
point where the suspension unit is connected to the base. The
aforementioned suspensions vertically provided for elastic
support may be provided in the base 600 using a rubber
bushing. The vertical suspensions elastically absorb vibration
of'the drum while the tilt suspensions attenuate the vibration.
In other words, in a vibration system that includes a spring
and a damping means, the vertical suspensions serve as the
spring while the tilt suspensions serve as the damping means.

The tub is fixed to the cabinet, and vibration of the drum is
absorbed by the suspension unit. A front portion and a rear
portion of the tub can be fixed to the cabinet. The tub can be
mounted on the base of the cabinet and then fixed to the base.

In the laundry machine according to this embodiment, the
tub is substantially detached from the support structure of the
drum. Also, the laundry machine according to this embodi-
ment has a structure that the tub is not vibrated even though
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the drum is vibrated. In this case, the vibration amount of the
drum, which is transferred to the tub, may be varied depend-
ing on the rear gasket.

Also, in the laundry machine according to this embodi-
ment, since vibration of the tub is remarkably small, an inter-
val maintained due to vibration is not required unlike the
related art. Accordingly, an outer surface of the tub can be
placed near the cabinet to the maximum range. This enables
increase of the size of the tub even though the size of the
cabinet is not increased, and enables increase of the capacity
of the laundry machine in the size of the same appearance.

Substantially, an interval between a cabinet right 630 or a
cabinet left 640 and the tub may be 5 mm only. In the laundry
machine vibrated with a tub according to the related art, an
interval between the tub and a cabinet is 30 mm so that
vibration of the tub does not interfere with the cabinet. In this
embodiment, a diameter of the tub can be more extended as
much as 50 mm than that of the related art. This brings a
remarkable difference that can increase the capacity of the
laundry machine much more in the size of the same appear-
ance.

Meanwhile, FIG. 2 is a diagram illustrating that a drying
duct 40 is provided in the tub 100, 120, and FI1G. 3 is a diagram
illustrating a section of a top portion at the front of the tub 100,
120 connected with the drying duct 40.

First of all, the tub 100, 120 has a front portion 101 at the
front, wherein the front portion 101 is placed prior to a dis-
charge inlet of a drum 300, 320, 340. The front portion 101 is
provided with a rim portion 102 projected towards the front,
and a front gasket 200 is inserted into the front portion of the
rim portion 102. The rim portion 102 is formed in such a
manner that its upper portion is more projected towards the
front than its lower portion.

A hot air inlet 103 for inflow of the hot air is formed at the
upper portion of the rim portion 102. The hot air inlet 103 is
upwardly projected from the upper portion of the rim portion
102. A projection angle of the hot air inlet 103 is within the
range of 45 degree for a virtual plane where the discharge inlet
of'the drum 300, 320, 340 is placed. In this embodiment, the
projection angle is within 10 degree and is parallel with the
discharge inlet.

The drying duct 40 has both ends directly connected with
tub 100, 120. The laundry machine of this embodiment does
not include a condensing duct unlike the related art. Accord-
ingly, the drying duct 40 is directly connected with the tub
100, 120. In other words, although a circulating passage of the
hot air according to the related art is formed in the order of
drying duct-tub-drum-tub-condensing duct-drying duct, a
circulating passage is formed in the order of drying duct-
drum-tub-drying duct in this embodiment. Since the condens-
ing duct exists at the circulating passage of the related art, the
hot air flows between the tub 100, 120 and a sidewall of the
drum 300, 320, 340, whereby the circulating passage is com-
plicated and long. In more detail, according to the related art,
the hot air flows towards the outer surface of the drum
between the inner wall of the front portion of the tub and the
outer surface of the front portion of the tub. Moreover, since
the hot air flows between the sidewall ofthe tub and the drum,
it is not effective in that a part of the hot air does not flow into
the drum, stays within the tub, and then is discharged to the
condensing duct. Also, if the circulating passage is compli-
cated and long, heat loss may occur, and passage resistance
may be increased.

In this embodiment, the drying duct includes a connection
duct 40qa inserted into the hot air inlet 103 and a scroll 404
connected with a hot air outlet 121 and provided with a fan 41
therein, wherein the hot air outlet 120 is formed in the tub 100,

20

25

40

45

55

8

120. A heater 44 is provided between the connection duct 30a
and the scroll 406 of the drying duct 40.

The front gasket 200 fixed to the front portion of the rim
portion 102 of the tub 100, 120 is provided with a duct
connection portion 201 inserted into the hot air inlet 103, and
seals the space between the connection duct 40a and the hot
air inlet 103. The connection duct 404 is inserted into the duct
connection portion 201 of the front gasket 200. The connec-
tion duct 40a is upwardly assembled with the drying duct 40
where the heater 44 is provided, and is downwardly
assembled with the hot air inlet 103 through snug fit by
interposing the duct connection portion 201 of the front gas-
ket 200 therebetween.

As shown in FIG. 3, the hot air inlet 103 is placed at the
front of the discharge inlet of the drum 300, 320, 340. A
discharge outlet of the connection duct 40qa inserted into the
hotair inlet 103 is also placed at the front of the discharge inlet
of the drum 300, 320, 340.

Meanwhile, as shown in FIG. 3, the discharge inlet of the
tub 100, 120 is placed at the front of the hot air inlet 103. A
door glass 91 of a door 90 that opens and closes the discharge
inlet is downwardly tilted towards the drum 300, 320, 340.
The door glass 91 is placed below the hot air inlet 103. The hot
air discharged from the connection duct 40a downwardly
strikes the door glass 91 and is switched to the inside of the
drum 300, 320, 340. In other words, the upper portion of the
door glass 91 assists the hot air discharged from the connec-
tion duct 40a to flow towards the inside of the drum 300, 320,
340.

In this embodiment, the hot air flows into the drum 300,
320, 340. According to the related art, the hot air flows
between the front portion 101 of the tub 100, 120 and the front
portion of the drum 300, 320, 340, and the hot air also flows
to vertically strike the front portion of the drum 300, 320, 340.
Accordingly, according to the related art, only 30% of the hot
air flowing from the drying duct 40 flows into the drum 300,
320, 340. The other 70% of'the hot air flows between the drum
300, 320, 340 and the tub 100, 120 and then is discharged to
the condensing duct. For this reason, it is not efficient in that
the hot air cannot be used for drying of laundry placed in the
drum 300, 320, 340.

In this embodiment, the tub 100, 120 is tilted in such a
manner that its front portion is higher than its rear portion.
The front portion 101 of the tub 100, 120 is tilted at the same
angle as that of tub based on a vertical line. The drum 300,
320, 340 is also tilted at a similar angle.

However, the discharge inlet of the tub 100, 120 is not tilted
butis formed in parallel with the vertical line. This is achieved
by more projecting the upper portion of the rim portion 102 of
the tub 100, 120 towards the front. In other words, in order to
form the discharge inlet parallel with the vertical line from the
front portion 101 of the tub 100, 120 tilted at a predetermined
angle based on the vertical line, the upper portion of the rim
portion 102 is more projected towards the front.

As the tub 100, 120 is tilted as above, a predetermined
space is obtained between the upper portion of the front
portion 101 of the tub 100, 120 and the inner surface of the
front side of the cabinet. The connection duct 40q is provided
at the obtained space. Of course, unlike the aforementioned
embodiment, the tub 100, 120 may not be tilted.

Also, in this embodiment, the tub 100, 120 is fixedly con-
nected with the cabinet. In other words, tub 100, 120 is fixed
to the cabinet. In this embodiment, since the tub 100, 120 is
little vibrated in comparison with the drum 300, 320, 340, it
can stably support the drying duct 40. In more detail, in this
embodiment, the front portion 101 of the tub 100, 120 is
fastened into a front plate (not shown) of the cabinet and the
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rear portion of the tub 100, 120 is fastened into a rear plate 620
of the cabinet by a screw or bolt. Also, the tub 100, 120 is
provided on a bottom plate 600 of the cabinet in a self-
standing type.

Referring to FIG. 2, the drying duct 40 is provided at the
center of the upper portion of the tub 100, 120. One end of the
drying duct 40 is inserted into the hot air inlet 103 by the
connection duct 40a, and the other end thereof is laterally
bent, so that the other end is connected with the hot air outlet
121 of the tub 100, 120 through the scroll 405 where the fan
41 is placed.

A heater 44 for generating the hot air is provided inside the
front portion of the drying duct 40, which is placed above the
tub 100, 120. The air ventilated by rotation of the fan 41 is
heated by the heater 44.

The portion of the drying duct 40 where the heater 44 is
placed may be maintained at a high temperature due to heat of
the heater 44. Accordingly, an insulating plate 45 is placed
between the portion of the heater 44 of the drying duct 40 and
the tub 100, 120.

The drying duct 40 is fixedly provided above the tub 100,
120. In this embodiment, the drying duct 40 is fastened to the
tub 100, 120 by a screw.

Meanwhile, as shown in FIG. 2, the hot air outlet 121 is
formed at a side portion (right side portion in this embodi-
ment) of the upper portion of the circumferential surface of
the tub 100, 120. The scroll 4056 of the drying duct 40 is
provided above the hot air outlet 121. The fan 41 placed inside
the scroll 405 ventilates the hot air into the drying duct 40 by
inhaling the hot air from the hot air outlet 121. The fan 41
ventilates the hot air in a radius direction by inhaling the hot
air in a rotational direction based on the rotational shaft.
Namely, in this embodiment, a centrifugal fan is used.

The direction of the hot air discharged from the hot air
outlet 121 is the same as an inhale direction of the hot air
inhaled by the fan 41. This structure contributes to more
preferable circulation of the hot air. The hot air discharged
from the inside of the tub 100, 120 through the hot air outlet
121 flows into the fan 41 in the discharged direction and then
is ventilated to the drying duct 40.

The hot air inlet 103 and the hot air outlet 121 are placed
above the tub 100, 120. The hot air inlet 103 is placed at the
front portion, and the hot air outlet 121 is placed at the rear
portion. Also, an angle between flow lines of the hot air of the
hot air inlet 103 and the hot air outlet 121 is within 10 degree
based on the vertical line. An angle between the flow lines of
the hot air inlet 103 and the hot air outlet 121 is within 10
degree. In this embodiment, the flow lines of the hot air of the
hot air inlet 103 and the hot air outlet 121 are parallel with
each other and their directions are contrary to each other.

The hot air inlet 103 and the hot air outlet 121 are con-
nected with each other by the drying duct 40 placed above the
tub 100, 120. Accordingly, the hot air flows along a simple
circulating passage of ‘drying duct-tub-drying duct’ Since the
inside of the tub 100, 120 is relatively wide, passage resis-
tance may be small relatively. In this embodiment, passage
resistance may mainly occur in the drying duct 40. In this
respect, in the laundry machine according to the related art, in
addition to complexity of the passage due to the condensing
duct, since the condensing duct is additionally provided, the
length of the passage of the duct becomes long, whereby high
passage resistance occurs.

Meanwhile, FIG. 4 illustrates the inside of the tub. As
shown in FIG. 4, a condensing plate 42 is provided along the
inner circumference of the tub 100, 120. In this case, the
condensing plate 42 may be formed of a metal material.
Although the tub 100, 120 may be formed of a metal material,
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it can be formed of a plastic material by injection molding. If
the tub 100, 120 is made of a plastic material, the condensing
plate 42 of a metal material cooler than the plastic material is
preferably mounted inside the tub 100, 120 to easily carry out
condensing.

For arrangement of the condensing plate 42, three fasten-
ing bosses 129a and 1295 are respectively formed at the upper
portion and the lower portion of the tub 100, 120 as shown in
FIG. 2. The fastening bosses are formed in a way that a screw
is fastened inside the tub 100, 120. If the condensing plate 42
placed inside the tub 100, 120 is fixed by tightening a screw
outside the tub 100, 120, a fastening hole formed for screw
fastening should be sealed. However, if the fastening bosses
are formed to fasten the screw inside the tub 100, 120 as
described in this embodiment, no sealing is required. In other
words, although the fastening bosses 129a and 1294 are
formed inside the tub 100, 120 to be projected from the outer
circumference of the tub 100, 120, they do not pass through
the outer circumference of the tub 100, 120.

The condensing plate 42 is placed at the center of the side
portion of the inner circumference of the tub 100, 120. The
aforementioned fastening bosses 129a and 1295 are fastened
using screws 42a and 42b. Referring to FIG. 4, the condens-
ing plate 42 is placed at the center of the right inner circum-
ference where the hot air outlet 121 is placed when the inner
circumference of the tub 100, 120 is divided into an upper, a
lower, a left, and a right portion. In view of the hot air outlet
121, the condensing plate 42 is placed at the inner circumfer-
ence below the hot air outlet 121 of the inner circumference of
the tub 100, 120. Accordingly, the hot air containing water
while passing through the drum 300, 320, 340 is condensed in
contact with the condensing plate 42 placed at the inner
circumference of the tub 100, 120 before being discharged
outside the tub 100, 120 through the hot air outlet 121. In this
case, condensing may occur at another inner circumference of
the tub 100, 120. Since the condensing plate 42 is made of a
metal material, condensing may occur more effectively than
the condensing plate 42. The condensing plate 42 may be
made of a stainless steel material.

Meanwhile, the hot air passing through wet laundry inside
the drum 300, 320, 340 for drying may contain foreign sub-
stances such as lint. In order to filter such foreign substances,
a filter 52 is placed. The filter 52 will be described in more
detail with reference to FIG. 4 to FIG. 10.

The filter 52 is exposed into the tub 100, 120. In particular,
the filter 52 is placed on the circumferential surface of the tub
100, 120. The hot air outlet 121 is formed on the circumfer-
ential surface of the tub 100, 120, and the filter 52 is placed at
the hot air outlet 121.

If the drum 300, 320, 340 is rotated, rotational airflow is
formed around the drum 300, 320, 340 by rotation of the
drum. The rotational airflow removes foreign substances such
as lint stuck on the filter 52 while striking the filter 52. At this
time, if there is wet laundry inside the drum 300, 320, 340,
water from the laundry can be spread over the inner wall of the
tub 100, 120 through the through hole 321 of the drum 300,
320, 340. The spread water can increase the cleaning effect of
the filter 52 while striking the filter 52.

Foreign substances such as lint may be fixed to the surface
of the filter in a state that they are dried. In this case, if the
foreign substances are wetted by water, cleaning can be car-
ried more easily.

The filter 52 is placed inside the hot air outlet 121. If the hot
air outlet 121 is projected towards the outside of the tub 100,
120 as shown, the filter 52 may be placed near the inside of the
hot air outlet 121, especially near the inner surface of the tub
100, 120. Water (which may be discharged from the laundry
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depending on RPM of the drum on a laundry course even in
case of no dehydrating stroke or cycle, and may be referred to
as ‘dehydrating water’ for convenience’s sake) discharged
from the laundry or rotational wind by the drum 300, 320,340
may easily approach to the filter 52. In this embodiment, the
hot air outlet 121 is upwardly projected from the upper por-
tion at the rear of the tub 100, 120, and the filter 52 is placed
at the lower portion inside the hot air outlet 121.

Unlike this embodiment, the filter 52 may be placed in a
way that it is projected towards the inside of the tub 100, 120
from the hot air outlet 121. If there is no interference with the
drum 300, 320, 340, the filter 52 may be more projected
towards the inside of the tub 100, 120 from the hot air outlet
121.

Meanwhile, the filter 52 may be formed with a curved
surface to obtain a curvature radius equivalent to that of the
inside of the tub 100, 120. A difference between the curvature
radius inside the tub 100, 120 and the curvature of the filter 52
is within 10% although the difference may be varied depend-
ing on where the filter 52 is placed at the hot air outlet 121.
Since some of the rotational wind of the drum 300, 320, 340
may approach the filter 52 while flowing along the inner
circumference of the tub 100, 120, it is effective for cleaning
of the filter that the difference in the curvature radius is not
great.

The filter 52 may be placed around the circumferential
surface of the drum 300, 320, 340. Although the filter 52 is
spaced apart from the drum so as not to interfere with rotation
of'the drum, the filter 52 may be placed such that more than at
least half of the filter 52 is overlapped with the circumferen-
tial surface of the drum 300, 320, 340. In other words, when
viewed in a radius direction on the circumferential surface of
the drum 300, 320, 340, more than half of the viewed portion
(see PA of FIG. 10) may be overlapped with the circumfer-
ential surface of the drum 300, 320, 340. This is to strike the
rotational wind or dehydrating water against the filter 52
relatively strongly by facilitating approach of the rotational
wind or dehydrating water of the drum 300, 320, 340 to the
filter 52. This embodiment is as shown in FIG. 10.

The filter 52 is provided by a filter assembly 50 in this
embodiment. In more detail, the filter assembly 50, as shown
in FIG. 6, includes a filter housing 51 on which the filter 52 is
mounted. The filter housing 51 is a hollow body and includes
an extension portion 51¢ of a predetermined length. The filter
52 is fixed to one end of the filter housing 51. The filter
housing 51 may be inserted into the inner surface of the hot air
outlet 121 as shown in FIG. 5. The outer surface of the filter
housing 51 may be fastened to be fixed to the inner surface of
the hot air outlet 121. To this end, in this embodiment, a
fastening hole 51a is formed in the filter housing 51 such that
the outer surface of the filter housing 51 may be fixed to the
inner surface of the hot air outlet 121 by screw fastening, as
shown in FIG. 6. Alternatively, the outer surface of the filter
housing 51 may be fixed to the inner surface of the hot air
outlet 121 by snug-fit.

The filter housing 51 may be formed with the same length
as that of the extended length of the hot air outlet 121.

Although not shown, a hollow circular shaped filter hous-
ing may be formed unlike the aforementioned filter assembly.
The filter may be mounted on one side of the circular shaped
filter housing. This filter assembly may be fixed to the hot air
by hook fastening. Also, this circular shaped filter assembly
may be formed in a way that the upwardly extended hollow
body except for the lower portion where the filter 52 of the
filter housing 51 is mounted in the filter assembly of FIG. 6 is
removed.
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Meanwhile, in order to more increase the cleaning effect of
the filter 52, a filter cleaner may be additionally provided to
supply the air or water to the filter 52. If the air is spouted, the
filter cleaner may be formed in a way that it spouts the air in
an opposite direction of a direction of the hot air passing
through the filter 52.

In this embodiment, the filter cleaner supplies cleaning
water w. To this end, as shown in FIG. 2, the filter cleaner
includes a branch hose 11 branched from a water supply hose
10 for supplying water into the tub 100, 120 and connected
with a water supply 121a of the hot air outlet 121.

The water supplied from the branch hose 11 is supplied to
the outer surface opposite to the inner surface of the filter 52,
wherein the inner surface is directed towards the inside of the
tub 100, 120. The supplied water flows into the tub 100, 120
while cleaning the filter 52.

The cleaning water w for cleaning the filter 52 can be
supplied to the filter 52 when the washing water is supplied to
the tub 100, 120. A valve may be placed at a place where the
branch hose 11 is branched from the water supply hose 10 or
inside the branch hose 10, whereby the time for supplying the
cleaning water w to the filter 52 can be controlled. If such a
valve is not provided, the cleaning water w will always be
supplied to the filter 52 when the washing water is supplied to
the tub 100, 120.

As described above, the supplied cleaning water w prima-
rily wets lint stuck on the filter 52 while cleaning the filter 52.
In this state, if the drum 300, 320, 340 is rotated, its rotational
wind or dehydrating water cleans the filter 52 while striking
the filter 52.

Unlike this, the cleaning water w may be supplied in accor-
dance with a predetermined signal. For example, the cleaning
water w may be supplied in accordance with a signal of a
temperature sensor (not shown) that senses a temperature of
the drying duct 40, or may be supplied in accordance with an
on/off period of the heater.

Ifthe filter 52 is stopped with lint and the like, the tempera-
ture of the drying duct 40 may increase. Accordingly, clean-
ing timing of the filter 52 can be determined by the signal of
the temperature sensor. Also, when a drying stroke that carries
out drying while supplying the hot air into the tub 100, 120 is
carried out through a drying course, the heater can be on/off
controlled repeatedly. If on/off control of the heater is carried
out in accordance with the signal of the temperature sensor,
the heater can be controlled in a way that it is turned off at a
set temperature and again turned on at the set temperature. At
this time, if the filter 52 is stopped, the temperature of the
drying duct 40 increases, whereby on-to-off time or off-to-on
time of the heater may be varied. As described above, clean-
ing of the filter can be determined by sensing of the on/off
period signal.

Meanwhile, the cleaning water w can uniformly be spread
on the outer surface of the filter 52. To this end, as shown in
FIG. 9, a spreading nozzle 1215 such as a shower nozzle may
be placed at the water supply of the cleaning water w. In this
embodiment, as shown in FIG. 8, a collision surface 515 is
provided. The cleaning water w strikes the collision surface
515 while dropping, and then is spread out over the filter 52.

The collision surface 515 may be formed at one end of the
filter housing 51 in a single body with the filter housing 51.

Meanwhile, the filter 52 may be a metal filter 52. An
example of the metal filter 52 includes a metal wire filter (see
upper side of FIG. 7) made of metal wires. Alternatively, the
filter 52 may be a mesh filter (see lower side of FIG. 7) made
of a plurality of holes on a metal plate. Since the mesh filter
can make the surface of the filter 52 smooth, it is advanta-
geous in that lint and the like can easily be removed. Prefer-
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ably, the metal wire filter has a mesh size less than 30. Since
a wire filter having a mesh size more than 30 has too small
holes and too many meshes, it may not be preferable to
remove lint and the like. In this case, the mesh size is deter-
mined by the number of meshes for a vertical length of 1 inch.
Namely, mesh of 30 means a mesh size corresponding to 30
meshes for a length of 1 inch.

The type of the filter 52 can be determined considering the
cleaning effect of the filter 52 according to RPM of the drum
300, 320, 340. For example, the type of the filter 52 can be
determined in a way that the filter 52 is cleaned at 400 rpm or
more of the drum 300, 320, 340.

However, if rpm of the drum 300, 320, 340 exceeds 100
rpm in spite of the type of the filter 52, it is noted that the filter
52 is cleaned at a satisfactory level. In particular, in a state that
lint and the like are piled up on the filter 52, when dehydrating
is carried out at 1000 rpm or more after wet laundry is put in
the drum 300, 320, 340, it is noted that the excellent cleaning
effect of the filter 52 can be obtained. In this case, the cleaning
water w for cleaning the filter 52 is not supplied to the filter
52.

In one embodiment of the laundry machine according to
the present invention, the filter 52 is exposed into the tub 100,
120, whereby the filter 52 can be cleaned automatically by the
rotational wind or dehydrating water of the drum 300, 320,
340. At this time, the filter may separately be supplied with
the cleaning water w through the filter cleaner as described
above.

Meanwhile, unlike the aforementioned embodiment, the
filter 52 may be placed at a place where it can be cleaned by
washing water stored in the tub 100, 120. For example, unlike
the aforementioned embodiment, the hot air outlet 121 may
be formed below the tub 100, 120 and then the filter 52 may be
placed at the hot air outlet 121. In this case, the filter 52 may
be cleaned by washing water or rinsing water during a wash-
ing stroke or rinsing stroke of the laundry course. As the drum
300, 320, 340 is rotated, the water stored in the tub 100, 120
ascends while forming a water flow, and then approaches the
filter 52, whereby cleaning of the filter 52 may be carried out.
Alternatively, the filter 52 may be dipped in the water stored
in the tub 100, 120 during a washing stroke or rinsing stroke,
whereby cleaning of the filter 52 may be carried out.

In the aforementioned embodiments, both washing and
drying can be carried out together. Accordingly, the afore-
mentioned water supply hose 10 can be connected to the tub
100, 120 through a detergent box (not shown). Then, the
water is supplied into the tub 100, 120 through the water
supply hose 10 during washing or rinsing, whereby washing
or rinsing can be carried out.

As the case may be, the dehydrating stroke may be carried
out after the washing stroke and the rinsing stroke are fin-
ished. After the dehydrating stroke is finished, the drying
stroke can be carried out. Foreign substances such as lint piled
up on the filter 52 during the drying stroke can be cleaned
automatically through the washing stroke, the rinsing stroke
or the dehydrating stroke.

FIG.11is adiagram illustrating a circulating passage of the
hot air during drying in the aforementioned laundry machine
having a drying function. First of all, the hot air can be
generated by the heater 44 inside the drying duct 40 and the
fan 41 placed inside the scroll 405. The air ventilated by the
fan 41 is heated at a high temperature by the heater 44 and
then flows. The hot air flows into the front of the drum 300,
320, 340 through the connection duct 40 inserted into the hot
air inlet 103 of the tub front and then flows into the drum
through the discharge inlet of the drum.
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The hot air flown into the drum 300, 320, 340 is discharged
inside the drum 300, 320, 340 through a through hole 321
formed at the sidewall of the drum 300, 320, 340 in a state that
it becomes wet in contact with wet laundry. The wet air flown
out between the drum 300, 320, 340 and the tub 100, 120
through the through hole 321 is discharged from the tub 100,
120 through the hot air outlet 121 placed at the rear portion of
the tub layer 120 while flowing between the tub 100, 120 and
the drum 300, 320, 340. In this way, the air discharged
through the hot air outlet 121 is circulated in a way that it is
inhaled by the fan 41 and again ventilated into the drying duct
40.

In this case, before being discharged through the hot air
outlet 121, water contained in the wet air is condensed while
the wet air flows between the tub 100, 120 and the drum 300,
320, 340. For useful condensing, heat should be removed
from the wet air. The heat is discharged outside the tub 100,
120 by natural convection in contact with the air around the
outer surface of the tub 100, 120. In this way, heat is removed
from the wet air between the tub 100, 120 and the drum 300,
320, 340 by natural convection through the outer surface of
the tub 100, 120, and the water contained in the wet air is
condensed.

At this time, water drops will be formed on the surface of
the condensing plate 42 and inside the tub 100, 120 due to
condensing. The condensing plate 42 may not be required
necessarily for natural cooling as above. Although the con-
densing plate 42 may assist in increasing a condensing rate,
the water can be condensed inside the tub 100, 120 and the
required condensing rate can be obtained even without the
condensing plate 42. A laundry machine having no condens-
ing plate 42 according to another embodiment of the present
invention will be described later.

The laundry machine of this embodiment includes a circu-
lating drying system that circulates the hot air. No separate
condensing duct is provided, and the space between the drum
300, 320, 340 and the tub 100, 120 serves as a condensing
chamber.

The space between the drum 300, 320,340 and the tub 100,
120 may have a temperature lower than that of the inside of
the drum 300, 320, 340. Since the tub 100, 120 is in contact
with the outside cold air, condensing may occur at the side-
wall of the tub 100, 120 or the condensing plate 42.

FIG. 6 illustrates that the condensing plate 42 is not placed
inside the tub 100, 120 as described above. The outer surface
of the tub 100, 120 exchanges heat with the outside air
through natural convection. The wet air discharged from the
drum 300, 320, 340 is in contact with the inner surface of the
tub 100, 120, wherein the inner surface has a low temperature.
The water contained in the wet air is condensed. The embodi-
ment of FIG. 6 is the same as the aforementioned embodiment
except that the condensing plate 42 is not used. Accordingly,
additional description will be omitted.

Meanwhile, in the aforementioned embodiments, the
space inside the tub is used as the condensing space. Namely,
in the aforementioned embodiments, the tub serves as the
condensing chamber. However, a separate condensing cham-
ber may be provided. For example, the condensing duct may
be used like the related art. In this case, the condensing
chamber condenses water of the wet air flowing therein by
exchanging heat with the outside air through natural convec-
tion. In other words, the condensing chamber may be pro-
vided separately from the tub. The condensing chamber may
carry out condensing through natural cooling by natural con-
vection.

Also, in the aforementioned embodiments, although con-
densing is carried out through natural cooling, cooling water
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or cooling air may be used for forcible cooling. For example,
as shown in FIG. 13 and FIG. 14, a cooling water injection
portion 122 may be formed at the tub 100, 120 so that cooling
water c.w. may be injected into the tub 100, 120. FIG. 13 and
FIG. 14 illustrates that the cooling water injection portion 122
is formed at the tub and a passage for flowing cooling water
c.w. is formed at the condensing plate 424 in the embodiment
in which the condensing plate 42 is used.

Inthis laundry machine, the cooling water injection portion
122 is formed at the tub layer 120. The cooling water injection
portion 122 is formed below the hot air outlet.

The cooling water injection portion 122 may have a struc-
ture that the cooling water c.w. is injected into the space
between the tub and the drum. Alternatively, the cooling
water injection portion 122 may have a structure that the
cooling water c.w. flows along the inner wall of the tub. In this
embodiment, the cooling water c.w. is supplied between the
condensing plate 42 and the wall of the tub and then flows
along the condensing plate 42. The cooling water c.w. may be
discharged to a drainage hole formed below the tub.

A cooling water passage may be formed at the condensing
plate 42 so that the cooling water c.w. may flow in a zigzag
shape. The cooling water passage is formed by a groove 42a
formed in the condensing plate.

FIG. 14 illustrates a section of the condensing plate 42
mounted on the inside of the tub. As shown in FIG. 14, the
groove 42a is formed in the condensing plate 42 towards the
wall of the tub to form the cooling water passage. In other
words, the groove 424 is formed in a way that a surface of the
condensing plate 42 facing the wall of the tub is projected
towards the inner surface of the tub, whereby the passage is
formed between the wall of the tub and the condensing plate
42.

At this time, edges of upper and lower ends of the condens-
ing plate 42 are bent towards the wall of the tub to stop the
upper and lower portions of the space where the cooling water
c.w. flows. This is to prevent the hot air from flowing into the
space where the cooling water c.w. flows if possible. If the
cooling water c.w. is exposed to the hot air, particles of the
cooling water may flow into the drying duct 40 due to the hot
air.

Meanwhile, unlike the embodiment shown in FIG. 13 and
FIG. 14, the condensing plate may not be used. In other
words, in the embodiment of FIG. 13 and FIG. 14, the cooling
water may be injected into the tub through the cooling water
injection portion 122. In this case, the cooling water injection
portion 122 may be formed so that the cooling water flows
along the wall of the tub.

It will be apparent to those skilled in the art that the present
invention can be embodied in other specific forms without
departing from the spirit and essential characteristics of the
invention. Thus, the above embodiments are to be considered
in all respects as illustrative and not restrictive. The scope of
the invention should be determined by reasonable interpreta-
tion of the appended claims and all change which comes
within the equivalent scope of the invention are included in
the scope of the invention.

INDUSTRIAL APPLICABILITY

The present invention relates to a laundry machine having
a drying function for drying an object to be dried, especially
clothes. In the laundry machine according to one embodiment
of the present invention, lint and the like that may be con-
tained in the hot air are removed by the filter, whereby the lint
and the like can be prevented from being piled on the duct.
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Also, the filter is placed in a way that it is exposed into the tub,
whereby the filter can be cleaned automatically while it is
being driven.

What is claimed is:

1. A combo washer dryer, comprising:

a tub to contain wash water,

a drum rotatably installed in the tub; and

a drying duct located above the tub to supply hot air to the

tub, wherein the tub includes a hot air outlet integrally
formed with the tub, wherein the hot air outlet protrudes
upward from a rear circumference of the tub, and a hot
air inlet located at a front end of the tub to guide hot air
into the tub, and wherein a central longitudinal axis of
each of the hot air inlet and the hot air outlet extend at an
angle of less than 10 degrees to a vertical line such that
hot air advances through the hot air inlet and through the
hot air outlet at the angle of less than 10 degrees to the
vertical line.

2. The combo washer dryer according to claim 1, further
including a filter provided along a flow path of hot air passing
through the hot air outlet to filter lint from the hot air.

3. The combo washer dryer according to claim 2, wherein
the filter is installed inside of the hot air outlet.

4. The combo washer dryer according to claim 2, wherein
the filter is inserted into and installed in the hot air outlet.

5. The combo washer dryer according to claim 4, wherein
the filter is provided at an inner circumference of the tub.

6. The combo washer dryer according to claim 4, wherein
the filter is provided at an inner circumference of the tub and
protrudes toward the drum.

7. The combo washer dryer according to claim 2, further
including a filter housing, in which the filter is mounted,
wherein the filter housing is inserted into and installed in the
hot air outlet.

8. The combo washer dryer according to claim 7, wherein
the filter housing is removably provided at or in the hot air
outlet.

9. The combo washer dryer according to claim 2, further
including a filter cleaning device to supply cleaning water for
filter cleaning to the filter.

10. The combo washer dryer according to claim 9, wherein
the filter cleaning device supplies the cleaning water to an
outside of the filter.

11. The combo washer dryer according to claim 1, wherein
the drum defines a drying space in which drying is carried out
using the hot air and the tub defines a channel along which the
hot air supplied from the hot air inlet moves to the hot air
outlet and, at the same time, a condensing space in which the
hot air is condensed.

12. The combo washer dryer according to claim 1, wherein
the hotair outlet is located at a rear of one side of a central axis
of the tub.

13. The combo washer dryer according to claim 1, further
including a fan installed above the hot air outlet to move the
hot air.

14. The combo washer dryer according to claim 13,
wherein a flow path ofhot air passing through the hot air inlet
and the hot air outlet, and a flow path of hot air moved by the
fan extend parallel to each other.

15. The combo washer dryer according to claim 1, wherein
the tub is provided at a front thereof with a rim, to which a
front gasket is coupled.

16. The combo washer dryer according to claim 1, wherein
the hot air inlet supplies the hot air into the tub through the
front gasket.
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17. The combo washer dryer according to claim 1, wherein
the hot air outlet is located at one side of a central axis of the
tub above a rear circumference of the tub.

18. The combo washer dryer according to claim 1, wherein
the hot air inlet, the hot air outlet, and the duct are arranged 5
such that hot air supplied through the hot air inlet is circulated
via the drum, the tub, the hot air outlet, and the duct.

19. The combo washer dryer according to claim 1, wherein
the hot air outlet is spaced from a perpendicular line passing
through a central axis formed in a longitudinal direction of the 10
tub by a predetermined distance.

#* #* #* #* #*
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